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I. Report Overview

1. Executive Summary

In this annual report, the Oregon Agricultural Experiment Station (OAES) will summarize outputs and outcomes from its 34
Planned Programs. The research and extension activities of these programs can be grouped into six focus areas, which are
closely aligned with the Strategic Goals of the Oregon State University College of Agricultural Sciences: Biobased Products;
Ecosystem Services; Food, Nutrition and Health; Water and Watersheds; Sustainable Agriculture and Food Systems; and Rural
Communities. The following are highlights from four of these focus areas.

Biobased Products

OAES faculty from the Department of Biological and Ecological Engineering are making strides in biological production of
bioproducts, biofuels and hydrogen from sunlight, and agricultural and cellulosic feedstocks. Hong Liu’s laboratory made a
discovery of a novel hydrogen-producing pathway, which is an important step on the path to 24-hour production of hydrogen.
This process would be an alternative way to produce biodiesel. This team has applied for three different patents and has
leveraged Hatch funding into additional federal and private funding. Results from this program have been highly publicized in
local and national press. In addition, resource economists have looked at the role of governmental support of biotechnology
research and resultant innovation rates in academia and private industry.

Ecosystem Services

The first thrust of this focus area is understanding ecosystem processes. In particular, researchers are interested in the
affect of human management on the natural environment. Various groups are investigating how disease and invasive species
spread and the result on native habitats and agricultural cropping systems; grazing management and the riparian restoration
techniques; soil ecosystem response to management changes. Results inform policy makers and lead to better land use
decision and regulations.

The second thrust of this focus area is conservation, restoration and management of fish and wildlife populations.
Investigators are exploring various methods to assess ocean fish stocks, for example using satellite transponders for tracking
whale migration, and to develop user-friendly tools for fisheries managers. The results from this program lead to better informed
decision-making related to marine reserves, coastal communities, economic uses of ocean space and ocean management.

Food, Nutrition and Health

OAES faculty from the Colleges of Agricultural Sciences, Health and Human Sciences and Veterinary Medicine are working
toward improved animal and human health. Investigators are establishing dietary strategies for disease resistance and healthy
lifestyles; ensuring foods consumed by people are free from foodborne illnesses; understanding the fate of agricultural chemicals
in the environment and the affect of improved animal health on human health. Gita Cherian in the Department of Animal
Sciences manipulates the diet of maternal hens to enhance Omega-3 fatty acids in chicken eggs. The consumption of Omega-3
fatty acids in the American diet does not meet the requirement of these nutrients. Increasing the concentration of these acids in
poultry foods is a possible way for humans to increase their intake. Results from this study will enhance human health and bring
increased economic returns to the U.S. poultry industry.

Sustainable Agriculture and Food Systems

This focus area contains a large percentage of the planned programs and includes research and extension activities on
agricultural education, animal production systems, crop management, plant biology and genetics, agricultural economics and
food science and technology. A team of researchers from the Department of Crop and Soil Sciences have spent considerable
amount of time working with grower groups and private industry partners to develop wheat varieties. In the past year, four new
varieties have been released; all have been tested under a wide array of environmental and management practices and were
chosen for their superior yield potentials and resistance to disease. Oregon State University licensed wheat varieties have
returned millions of dollars to the university in seed royalties over the last few years, and are, in fact, among the top dollar
generating intellectual properties at OSU. The funds are used to augment wheat research and associated activities.
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Total Actual Amount of professional FTEs/SYs for this State

Extension Research
Year:2008
1862 1890 1862 1890
Plan 43.4 0.0 160.6 0.0
Actual 0.0 0.0 503.0 0.0

I1. Merit Review Process
1. The Merit Review Process that was Employed for this year

e Internal University Panel

2, Brief Explanation

Faculty were reviewed by internal peer panels, composed of academic department heads, county staff chairs and/or
branch station superintendents for split appointment faculty, and senior faculty. Review criteria were developed and approved at
departmental level and reviewed by the relevant Associate Dean for that unit.

Faculty may also have been given a mid-tenure review or a post-tenure review, depending upon their status.

I11. Stakeholder Input
1. Actions taken to seek stakeholder input that encouraged their participation

e Use of media to announce public meetings and listening sessions
e Targeted invitation to traditional stakeholder groups

e Targeted invitation to non-traditional stakeholder groups

e Targeted invitation to traditional stakeholder individuals

e Targeted invitation to non-traditional stakeholder individuals
e Targeted invitation to selected individuals from general public
e Survey of traditional stakeholder groups

e Survey of traditional stakeholder individuals

e Survey of the general public

e  Survey specifically with non-traditional groups

e Survey specifically with non-traditional individuals

e Survey of selected individuals from the general public

Brief Explanation

In this project period, in addition to the normal departmental advisory council meetings and station field days, a number
of additional tactics were used to interact with and gather feedback from stakeholders. The deans spent several days
visiting the various ecoregions within the state to meet stakeholders, either at formally arranged meetings and informal
venues such as restaurants, farmer's markets, and town halls. The station also arranged a multiday tour of the state for
important members of the university's administrative, media and legislative units. Station superintendants and county
extension chairs hosted the group in each ecoregion and provided access to on-the-ground, hands-on research activities
(no powerpoints, no classrooms!), equipment, research teams, research collaborators and stakeholders. As a result, many
press releases and lay media stories were distributed through a range of media sources and produced interactions between
researchers and the industry, public and legislative staff from both state and federal delegations.

2(A). A brief statement of the process that was used by the recipient institution to identify individuals and groups
stakeholders and to collect input from them
1. Method to identify individuals and groups

e Use Advisory Committees

e Use Internal Focus Groups

e Use External Focus Groups

e Open Listening Sessions

e Needs Assessments

e Use Surveys

e Other (fairs, blogs, conference expos)
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2

Brief Explanation

The Oregon Agricultural Experiment Station uses formal and informal methods to identify individuals and groups of
stakeholders. The most common method is to rely upon our unit leaders (departmental, station and extension leaders),
their faculty and staff, and our students to inform our planning and implementation processes. We also interact regularly
with local, state, and federal governmental entities to stay informed about their critical issues and stakeholders. Booths
are reserved at state and county fairs, several conferences or expos each year to meet a wider range of stakeholders -
surveys are often used to collect information about topics of interest. Web pages solicit input as well as deliver requested
information. This past year, the College of Agricultural Sciences implemented blogs, MySpace and video clips on its
website to reach younger stakeholders and provide information in more timely and graphic formats.

(B). A brief statement of the process that was used by the recipient institution to identify individuals and groups

who are stakeholders and to collect input from them

1

. Methods for collecting Stakeholder Input
Meeting with traditional Stakeholder groups

Survey of traditional Stakeholder groups

Meeting with traditional Stakeholder individuals

Survey of traditional Stakeholder individuals

Meeting with the general public (open meeting advertised to all)
Survey of the general public

Meeting specifically with non-traditional groups

Survey specifically with non-traditional groups

Meeting specifically with non-traditional individuals

Survey specifically with non-traditional individuals

Meeting with invited selected individuals from the general public

Survey of selected individuals from the general public

Brief Explanation

3

The Oregon Agricultural Experiment Station uses formal and informal methods to collect input. individuals. The most
common method is to rely upon our unit leaders (departmental, station and extension leaders), their faculty and staff,
and our students to inform our planning and implementation processes-through surveys, conversations, comment
forms, meeting minutes and summaries. We also interact regularly with local, state, and federal governmental entities to
stay informed about their critical issues and stakeholders. Booths are reserved at state and county fairs, several
conferences or expos each year to meet a wider range of stakeholders - surveys are often used to collect information
about topics of interest. Web pages solicit input as well as deliver requested information. This past year, the College of
Agricultural Sciences implemented blogs, MySpace and video clips on its website to reach younger stakeholders and
provide information in more timely and graphic formats.

. A statement of how the input was considered

e In the Budget Process

e To Identify Emerging Issues
e Redirect Extension Programs
e Redirect Research Programs
e In the Staff Hiring Process

e In the Action Plans

e To Set Priorities
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Brief Explanation

We reviewed our strategic plan against input gathered and adjusted the implementation plan based on that analysis. This
was done for the research, extension and academic elements. Unit leaders use the information to prepare their biannial
priority staffing requests and the station/college uses information to evaluate the requests. This past year's information
was also used to prepare the biennial Experiment Station and Extension state legislative requests (these units have
budget lines separate from the the university itself). The requests are shared with our stakeholders for their comments and
use in preparing supporting letters.

Brief Explanation of what you learned from your Stakeholders

* Information on organic, specialty crops, aquaculture/algae, as well as standard, production, were requested.

* Interest in sustainable food systems and local foods were more pronounced as were more information about biofuel

implications.

* Not just urban populations need a better understanding about food systems, how food is grown and what the
differences are between natural and organic production.

* More interest was expressed about use of crop, forestry, urban residues for biofuels, bioenergy, and bioproducts.

IV. Expenditure Summary

1. Total Actual Formula dollars Allocated (prepopulated from C-REEMS)

Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
0 0 2990753 0
2. Totaled Actual dollars from Planned Programs Inputs
Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
Actual 0 4868744 0
Formula
Actual 0 29081108 0
Matching
Actual All
Other 0 19619169 0
Total Actual
0 53569021 0
Expended
3. Amount of Above Actual Formula Dollars Expended which comes from Carryover funds from previous years
Carryover 0 0 1877991 0
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V. Planned Program Table of Content

S. NO. PROGRAM NAME
1 | Alternative Energy Systems and Bioproducts
2 | Innovation, Technical Change, and Productivity Growth
3 | Economics of Land and Water Use on Private and Public Lands
4 | Biological Control of Pests Affecting Plants
5 | Managing Marine Resources for Sustainable Systems
6 | Soil, Water, and Environmental Systems
7 | Conservation and Restoration of Aquatic, Marine and Terrestrial Ecosystems
8 | Microbiology and a Healthy World
9 | Rangeland Ecology and Management
10 | Animal and Human Health and Well Being through Nutrition
11 | Reproductive Performance of Animals
12 | Environmental Chemicals as Transcriptional Modulators: Understanding Health Effects as a Function of
13 | New and Improved Food Processing Systems to Ensure a Safe, Wholesome and High-Value Food Supply
14 | Human Nutrition, Food Safety, and Human Health and Well Being
15 | Animal Health and Disease
16 | Soil and Water Resource Conservation, Management and Engineering
17 | Agricultural and Emerging Chemicals: Fate, Effect & Exposure
18 | Comparative Advantage of U.S. and Oregon Agricultural and Food Industries
19 | Sustainable Animal Production Systems
20 | Pathogens and Nematodes Affecting Plants (Molecular and Field Programs)
21 | Plant Genome, Genetics, and Genetic Mechanisms
22 | Dryland Cropping Systems
23 | Field Crop Pest Management and Biology
24 | Plant and Soil Management in Agricultural Systems
25 | Plant Breeding, Genetics, Biotechnology and Crop Quality
26 | Consumers, Food Marketing, and Business Strategies
27 | Basic Plant Biology & Related Topics for Horticulture
28 | Horticultural Management Systems
29 | Integrated Production Systems
30 | Sustainable Agricultural Systems for Eastern Oregon
31 | Integrating Science Into High School Agricultural Education Programs
32 | Families, Youth, and Communities
33 | Social Change in the Marketplace: Producers, Retailers and Consumers
34 | Improving Agribusiness & Food Marketing Decisions in the Pacific NorthWest
Report Date  11/09/2009
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Program #1
V(A). Planned Program (Summary)

1. Name of the Planned Program

Alternative Energy Systems and Bioproducts

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA Knowledae Area %1862 %1890 %1862 %1890
Code 9 Extension Extension Research Research
511 New and Improved Non-Food Products and 100%
Processes
Total 100%
V(C). Planned Program (Inputs)
1. Actual amount of professional FTE/SYs expended this Program
Year: 2008 Extension Research
1862 1890 1862 1890
Plan 0.0 0.0 5.1 0.0
Actual 0.0 0.0 17 0.0
2. Actual dollars expended in this Program (includes Carryover Funds from previous years)
Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
0 0 92088 0
1862 Matching 1890 Matching 1862 Matching 1890 Matching
0 0 487358 0
1862 All Other 1890 All Other 1862 All Other 1890 All Other
0 0 485881 0
V(D). Planned Program (Activity)
1. Brief description of the Activity
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- Conduct Research Experiments

- Develop new culture strains and metabologic engineering tools

- Develop simulation models
- Conduct Workshops, meetings.

- Develop Products, Curriculum, Resources.
- Provide Training.

- Provide Counseling.

- Assessments.

- Work with Media.

- Partnering.

2. Brief description of the target audience

The target audiences for this research are potential producers and industrial manufacturers of hydrogen and

bio-diesel.

V(E). Planned Program (Outputs)

1. Standard output measures

Target for the number of persons (contacts) reached through dire

3¢t and indirect contact methods

Direct Contacts Indirect Contacts Direct Contacts Indirect Contacts
Adults Adults Youth Youth
Year Target Target Target Target
Plan 600 6000 60 60
2008 300 1000 30 30
2. Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted
Year Target
Plan: O
2008 : 3
Patents listed
1. Single chamber microbial electrolyzer
2. Pressurized microbial electrolyzer
3. Precious metal free catalysts
3. Publications (Standard General Output Measure)
Number of Peer Reviewed Publications
Extension Research Total
Plan 0 7
2008 0 24 24

V(F). State Defined Outputs

Output Target
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Output #1
Output Measure
® SCHOLARLY excellence in referred articles, book chapters, and books; participation on professional boards and
panels, as well as science panels.
Year Target Actual
2008 9 36
Output #2
Output Measure
® DEVELOP IMPROVED BIOPRODUCT PRODUCTION SYSTEMS - boost solar energy capture for hydrogen
production through development of a variety of feedstocks — improved microbial feedstocks for biodiesel

production
Year Target Actual
2008 1 3
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

O No.

OUTCOME NAME

Improved knowledge about feedstocks for biofuels and bioenergy: - Researchers learn new methods of metabolic
engineering for photobiological H2 production on a 24-hour basis - Energy sector will learn that the electrical
energy required with the photobiological approach could be much lower than the typical energy requirement of
hydrogen produced by water electrolysis. - Growers learn to produce algae as a biofuel feedstock

Applications will advance production systems for bioenergy: - Peers develop biomimetic models to create
biobased generators to produce molecular H2 and O2 from water and light, and these generators are incorporated
into integrated H2 energy systems, providing generation, storage, and utilization of H2 in one unit. - Energy
producers otimizatize the photobiological process to yield higher energy efficiencies. - Construction and operation
of bioenergy facilities close to potential feedstocks will generate additional economic activity in rural areas. - If
waste biomass, such animal wastes and organic component of urban wastewater is used as feedstocks, not only
biohydrogen can be harvested, but also the wastes can be treated. - Algae can produce 30 times more oil per unit
area of land than terrestrial oilseed crops
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Outcome #1

1. Outcome Measures

Improved knowledge about feedstocks for biofuels and bioenergy: -
Researchers learn new methods of metabolic engineering for photobiological
H2 production on a 24-hour basis - Energy sector will learn that the electrical
energy required with the photobiological approach could be much lower than
the typical energy requirement of hydrogen produced by water electrolysis. -
Growers learn to produce algae as a biofuel feedstock

2. Associated Institution Types

*1862 Research

3a. Outcome Type:

Change in Knowledge Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 0 3

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

The discovery of a novel hydrogen producing pathway is a potentially important step on the path to 24 hour H2
production and producing H2 from sunlight and agricultural feedstocks and developing biodiesel production.

What has been done

The team has begun engineering Synechocystis sp. PCC. 6803 to have a more oxygen tolerant variant of the
previously identified oxygen sensitive hydrogenase. A new high-throughput screening assay for hydrogen
production has been developed, which is the critical step in the isolation of mutants during rando mutagenesis.
Finally, the team performed extensive studies of the impact of environmental factors on H2 production and
developed a flux balance analysis production model of H2 production.

Results

The research team has discovered a novel hydrogen producing pathway in Synechocystis sp. PCC 6803. Creation
of an oxygen-tolerant H2ase in a photosynthetic organism could be highly instrumental for realizing the promise of
bisolar H2 production. With this in mind the team is currently working to reduce O2-sensitivity of the bidirectional
hydrogenase using two approaches: creating a mutant of Synechocystis sp. PCC 6803 in which one gene is
replaced with a O2-tolerant, bidirectional hydrogenase and developing a metabolic reconstruction of Synechocystis
sp. PCC 6803 to help examine the impacts of different environmental factors on H2 production. The model
contains 97 reactions and has been recently submitted for publication. Model development is ongoing and will be
used for mutant discovery and hypothesis development.

4. Associated Knowledge Areas

KA Code Knowledge Area
511 New and Improved Non-Food Products and Processes

Outcome #2

1. Outcome Measures
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Applications will advance production systems for bioenergy: - Peers develop
biomimetic models to create biobased generators to produce molecular H2
and O2 from water and light, and these generators are incorporated into
integrated H2 energy systems, providing generation, storage, and utilization
of H2 in one unit. - Energy producers otimizatize the photobiological process
to yield higher energy efficiencies. - Construction and operation of bioenergy
facilities close to potential feedstocks will generate additional economic
activity in rural areas. - If waste biomass, such animal wastes and organic
component of urban wastewater is used as feedstocks, not only biohydrogen
can be harvested, but also the wastes can be treated. - Algae can produce 30
times more oil per unit area of land than terrestrial oilseed crops

2. Associated Institution Types

*1862 Research

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 0 1

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

The use of non-precious metal catalysts can significantly reduce the cost for the construction of large scale
microbial electrolytic cells (MECs)

What has been done

The research team focused their work on developing various electrode materials for MECs to increase the
hydrogen production rate and reduce the cost of fabrication.

Results

While the functionization of carbon cloth (anode materials) with carboxylic groups and the treatment of anode with
anthraquinone-1,6-disulfonic acid (AQDS) did not enhance the MEC performance, non-precious metal catalysts
that were developed on the cathode demonstrated comparable performance with the platinum catalyst, a
commonly used precious metal catalyst in MEC systems.

4. Associated Knowledge Areas

KA Code Knowledge Area
511 New and Improved Non-Food Products and Processes

V(H). Planned Program (External Factors)

External factors which affected outcomes

Economy

Appropriations changes

Public Policy changes
Government Regulations
Competing Public priorities

Brief Explanation

{No Data Entered}

V(l). Planned Program (Evaluation Studies and Data Collection)

1. Evaluation Studies Planned
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Evaluation Results
{No Data Entered}

Key Items of Evaluation
{No Data Entered}
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Program #2

V(A). Planned Program (Summary)

1. Name of the Planned Program

Innovation, Technical Change, and Productivity Growth

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA Knowledae Area %1862 %1890 %1862 %1890
Code 9 Extension Extension Research Research
609 Economic Theory and Methods 100%
Total 100%
V(C). Planned Program (Inputs)
1. Actual amount of professional FTE/SYs expended this Program
Year: 2008 Extension Research
1862 1890 1862 1890
Plan 0.0 0.0 1.3 0.0
Actual 0.0 0.0 1.6 0.0
2. Actual dollars expended in this Program (includes Carryover Funds from previous years)
Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
0 0 78272 0

1862 Matching
0

1890 Matching
0

1862 Matching
393392

1890 Matching
0

1862 All Other

1890 All Other

1862 All Other

141771

1890 All Other

V(D). Planned Program (Activity)

1. Brief description of the Activity

- Conduct Research Experiments.

- Develop models, computer algorithms

- Develop Products, Resources.

- Assessments.

- Partnering.

2. Brief description of the target audience
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Public sector
Private sector
economists.

policy makers.

agricultural biotechnology firms

farmers

V(E). Planned Program (Outputs)

1. Standard output measures

Target for the number of persons (contacts) reached through direct and indirect contact methods
Direct Contacts Indirect Contacts Direct Contacts Indirect Contacts
Adults Adults Youth Youth
Year Target Target Target Target
Plan 100 0 0 0
2008 52 0 0 0
2. Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted
Year Target
Plan: O
2008 : 0
Patents listed
3. Publications (Standard General Output Measure)
Number of Peer Reviewed Publications
Extension Research Total
Plan 0 3
2008 0 2 2

V(F). State Defined Outputs

Output Target
Output #1
Output Measure

Report Date

PROVIDE ECONOMIC AND MARKETING MODELS AND ANALYSES THAT INFORM DECISION-MAKERS,
INDUSTRY, AND PEERS generate theoretical and computational tools, both parametric and non-parametric, for
evaluating technical change, capacity utilization, and productivity growth. incorporate bads into production model
dynamizing the technology technological change in function spaces effects on nature and origins of technical
shifts apply economic tools to a number of industries and products important to Oregon's agriculture and rural
economy. examine rural health look at rate of biotechnological innovation formulate types of technical change to
sustain per capita output and income growth identify determinants of innovation in agricultural biotechnology to
examine coordination between public and private sector and the mix of public-good and private-good inventions.
responsiveness of biotechnical and agricultural innovations to alternative government investment strategies
optimal R&D investments

Year Target Actual
2008 0 4
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

O No.

OUTCOME NAME

Learning, awareness, knowledge, skills, motivations Information exchange - Peers understand the reverse impact
of downstream on upstream research - Peers and decision-makers gain information on the following assumptions
- whether basic research has a decisive influence on downstream applications and product development, - that
cross-field spillovers are pronounced, - that intellectual property regimes greatly influence the course and intensity
of innovation Improved technologies and practices - Decision-makers learn whether returns to public R&D are
skewed, risky, but on average high - Decision-makers learn where to distribute investments on the
basic-to-applied research continuum and in which fields or subfields to focus. For example, - do research
investments directly influence outputs - do investments influence outputs in collateral fields and at points above
and below them on the R&D continuum - does one institution's investments influence another's?

Action such as behavior, practices, decision-making, policies Best Practices - Funding agencies make better
investments in basic-to-applied research continuum

Report Date
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Outcome #1

1. Outcome Measures
Learning, awareness, knowledge, skills, motivations Information exchange -
Peers understand the reverse impact of downstream on upstream research -
Peers and decision-makers gain information on the following assumptions -
whether basic research has a decisive influence on downstream applications
and product development, - that cross-field spillovers are pronounced, - that
intellectual property regimes greatly influence the course and intensity of
innovation Improved technologies and practices - Decision-makers learn
whether returns to public R&D are skewed, risky, but on average high -
Decision-makers learn where to distribute investments on the
basic-to-applied research continuum and in which fields or subfields to focus.
For example, - do research investments directly influence outputs - do
investments influence outputs in collateral fields and at points above and
below them on the R&D continuum - does one institution's investments
influence another's?

2. Associated Institution Types

*1862 Research

3a. Outcome Type:
Change in Knowledge Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 1 4

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Productivity growth is the principal source of long-run growth and prosperity in the U.S. economy. One area of
special regard will be the innovations occurring at a rapid rate in agricultural biotechnology, as well as the manner
in which private-and public-sector research and funding efforts ought to be coordinated.

What has been done

We used a dynamic investment-response model to examine U.S. government expenditure impacts on
private-sector agricultural and medical research success. Further we decomposed growth rate into that explained
by technology change and technical efficiency change. We also developed the theory under which a firm's
plant-level data can be used to draw inferences about the total firm's technology, cost, and output supply.

Results

We were able to show that applied research in government labs have substantial positive effect on the rate of
innovation in private-sector applied research. Further, we now know that, in both agriculture and medicine, public
expenditures create substantial spillovers for private firms. While spillovers are partially nullified by government
competition for scare research inputs, public investment has been strongly complementary to private investment.
For the first time, we believe we have ascertained that publically financed agricultural research has had a much
stronger spillover effect on private agricultural research than public medical research has had on private medical
research.

4. Associated Knowledge Areas
KA Code Knowledge Area
609 Economic Theory and Methods

Outcome #2

1. Outcome Measures
Action such as behavior, practices, decision-making, policies Best Practices -
Funding agencies make better investments in basic-to-applied research
continuum
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Not reporting on this Outcome for this Annual Report

V(H). Planned Program (External Factors)

External factors which affected outcomes
e Economy

Appropriations changes

Public Policy changes

Government Regulations

Competing Public priorities

Competing Programmatic Challenges

Brief Explanation
{No Data Entered}

V(l). Planned Program (Evaluation Studies and Data Collection)

1. Evaluation Studies Planned
[

Evaluation Results
{No Data Entered}

Key Items of Evaluation
{No Data Entered}
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Program #3

V(A). Planned Program (Summary)

1. Name of the Planned Program

Economics of Land and Water Use on Private and Public Lands

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA Knowledge Area %1862 %1890 %1862 %1890
Code 9 Extension Extension Research Research
605 Natural Resource and Environmental Economics 100% 100%
Total 100% 100%
V(C). Planned Program (Inputs)
1. Actual amount of professional FTE/SYs expended this Program
Year: 2008 Extension Research
1862 1890 1862 1890
Plan 1.0 0.0 3.0 0.0
Actual 0.1 0.0 1.9 0.0
2. Actual dollars expended in this Program (includes Carryover Funds from previous years)
Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
0 0 112641 0

1862 Matching
0

1890 Matching
0

1862 Matching

769632

1890 Matching
0

1862 All Other

1890 All Other

1862 All Other

262344

1890 All Other

V(D). Planned Program (Activity)

1. Brief description of the Activity

Report Date
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1.To evaluate current irrigation practices and identify ways in which water can be used more efficiently.
Specifically to:

+Identify the relative costs of different irrigation delivery systems and the costs of obtaining water from surface and
groundwater sources.  *Evaluate the economic benefits of deficit irrigation, including development of models to predict the
impacts of deficit irrigation on crop yield and quality, as well as cost savings accrued from this management strategy.

*Develop economic decision making models that farm operators can use to deficit irrigate crops on an entire farm.

*Estimate the value of irrigation water in parts of Oregon and the West.

2.To assess the impact of changes in policies influencing the supply and cost of water in agricultural and non-agricultural
uses.
Specifically to:

+Identify the potential cost savings from market-based water allocation mechanisms, when used in response to water
shortages and competing uses between agriculture and instream use.  +Evaluate the economic benefits of water markets and
water banks, and with management of groundwater/surface water interactions.  «Develop economic decision making models
that can be used to inform policy decisions for more cost-effective water allocation.

3.Assess market mechanisms governing water and private land-use decisions
Specifically to:

*Develop econometric models that identify and quantify the effects of key determinants of private land-use decisions.

*Improve understanding of the effects of land-use policies on private land-use decisions and housing markets. *Develop
theoretical and empirical models to understand land use changes, particularly, the causes of urban sprawl.

4.Investigate the environmental and economic impacts of various land-use policies.
Specifically to:

*Develop theoretical and empirical models to analyze impacts of land use policies on land use changes. +Use models to
simulate land-use policies and determine impacts on water quality, wildlife habitat, watershed health, and other ecological
indicators.  *Explore implications of land-use change for wildlife populations.  <Develop theoretical and empirical models to
understand causes of urban sprawl and its economic, environmental, and health consequences. +Explore the impact of land
use changes, in particular, urban development on communities and social organizations.

5.To examine the adequacy and efficiency of policy options to reduce environmental impacts of land use and farming
practices.
Specifically to:

®* Use models to examine how resource and agricultural policy affects major land use and cropping patterns, and how
the changes in land use and cropping patterns may affect water quality.

®* To evaluate the adequacy and relative efficiency of policy options to reduce the environmental impacts of land use
and farming practices (e.g., voluntary vs. mandatory environmental regulations).
To examine the optimal design of conservation programs, including optimal targeting of land and resources for environmental
conservation, optimal allocation of funds between different geographic regions (e.g., watersheds) and environmental objectives
(e.g., water quality and biodiversity).

2. Brief description of the target audience
Managers of land and water resources in Oregon and the United States
Policymakers who determine regulations that govern management of land and water resources.
Farm operators
Communities
Research and Extension Peers

Indirect beneficiaries are:
Citizens of Oregon and other states

V(E). Planned Program (Outputs)

1. Standard output measures

Target for the number of persons (contacts) reached through direct and indirect contact methods
Direct Contacts Indirect Contacts Direct Contacts Indirect Contacts
Adults Adults Youth Youth
Year Target Target Target Target
Plan 930 2700 55 0
2008 0 0 0 0
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2. Number of Patent Applications Submitted (Standard Research Output)

Patent Applications Submitted

Year Target
Plan: 0

2008 : 0

Patents listed

3. Publications (Standard General Output Measure)

Number of Peer Reviewed Publications

Extension Research
Plan 0 5
2008 0 2

V(F). State Defined Outputs

Output Target
Output #1
Output Measure

Total

® SCHOLARLY excellence in referred articles, book chapters, and books; participation on professional boards and

panels, as well as science panels.
Year Target
2008 5

Output #2
Output Measure

Actual
4

® PROVIDE ECONOMIC AND MARKETING MODELS AND ANALYSES THAT INFORM DECISION-MAKERS,
INDUSTRY, AND PEERS - Farmers learn how to use water more efficiently - Decision makers obtain models to
assess changes in policies that influence supply and cost of water in agricultural and non-agricultural uses -
Decision makers obtain regional models to assess market mechanisms governing water and private land-use
decisions - Researchers investigate, compare, and integrate the environmental and economic impacts of various
land-use policies in Oregon (07), regional, 08, compare, 09, integrate 11

Year Target
2008 11

Report Date 11/09/2009
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

O No.

OUTCOME NAME

(1) Provide farm operators with a new set of tools to help them make better irrigation scheduling decisions. -
Introduce the idea of deficit irrigation to progressive farmers in Oregon and elsewhere. - Develop models for
farmers to schedule irrigation applications each day such that water use is reduced and farm profit is maximized. -
Work with irrigation districts and water conservation districts in cooperative projects, as well as provide web-based
tools that farmers can access to help in scheduling irrigation applications. - Simplify crop growth models to be
easily applied to variety of soils, climates and irrigation technologies and still predict yields with enough accuracy
that farmers can profitably use them in making production decision. Ultimately, they directly will decide when and
how much to irrigate each field each day during the growing season, and become more aware of the economic
tradeoffs between various decisions, making a decision that better utilizes resources and results in higher profit.
(2) Produce realistic models that demonstrate the potential gains, and help point to ways that the conflicts
between competing goals can be minimized.

(3) Develop regional econometric models that reveal the importance of localized factors such as climate and
access to commodity markets on private land-use decisions, and incorporate these results into the national model
to increase the accuracy of land-use change predictions. (3.1) Develop GIS-based, spatially explicit model to
predict development patterns and land prices that would have existed when one or more land use regulation had
been removed in the southern part of the Willamette Valley. (3.2) Develop a spatially explicit model to examine the
causes of sprawl and its socioeconomic consequences.

(4) Increase our understanding of the impacts of land use changes on water quality and ecosystems by examining
land-use policies at the national scale, using land cover and land use maps, and spatially-explicit policy
simulations. A key advance in this research will be to estimate the effects of land-use changes on populations of
different wildlife species.

Report Date
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Outcome #1

1. Outcome Measures

(1) Provide farm operators with a new set of tools to help them make better
irrigation scheduling decisions. - Introduce the idea of deficit irrigation to
progressive farmers in Oregon and elsewhere. - Develop models for farmers
to schedule irrigation applications each day such that water use is reduced
and farm profit is maximized. - Work with irrigation districts and water
conservation districts in cooperative projects, as well as provide web-based
tools that farmers can access to help in scheduling irrigation applications. -
Simplify crop growth models to be easily applied to variety of soils, climates
and irrigation technologies and still predict yields with enough accuracy that
farmers can profitably use them in making production decision. Ultimately,
they directly will decide when and how much to irrigate each field each day
during the growing season, and become more aware of the economic
tradeoffs between various decisions, making a decision that better utilizes
resources and results in higher profit.

2. Associated Institution Types

*1862 Research

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 1 2

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

The idea of economic-based irrigation decisions remains an area of great importance. Better management of
irrigation water saves water. If that water is applied through a pressurized irrigation system, the result is reduced
energy use. If less water is applied, more water remains instream. The additional water supports a healthier
stream ecosystem and, in some cases, can also be used to generate electricity.

What has been done

A project was completed in cooperation with Wy'east Resource and Conservation Area to develop a series of
analytical tools to reduce irrigation water use. The project involved local NRCS and extension personnel in Crook
and Jefferson Counties, as well as four farming operations from the area. These tools included field monitoring
equipment to track soil moisture, water applications and weather data. These data were coupled with the Oregon
Irrigation Scheduling Online (OISO) software program to predict water use and availability. To this was added an
economic model to calculate profitability of alternative irrigation strategies.

Results

The OISO software is now available to any farmer in the state and includes an economic component to the
analysis. This project (and previous versions) has worked with farmers in Central Oregon, in the Columbia Basin in
Oregon, and in the Klamath Basin to educate them about approaching irrigation applications from a profit
maximizing rather than yield maximizing standpoint.

4. Associated Knowledge Areas

KA Code Knowledge Area
605 Natural Resource and Environmental Economics

Outcome #2

1. Outcome Measures

(2) Produce realistic models that demonstrate the potential gains, and help
point to ways that the conflicts between competing goals can be minimized.
Not reporting on this Outcome for this Annual Report

11/09/2009
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Outcome #3

1. Outcome Measures

(3) Develop regional econometric models that reveal the importance of
localized factors such as climate and access to commodity markets on
private land-use decisions, and incorporate these results into the national
model to increase the accuracy of land-use change predictions. (3.1) Develop
GIS-based, spatially explicit model to predict development patterns and land
prices that would have existed when one or more land use regulation had
been removed in the southern part of the Willamette Valley. (3.2) Develop a
spatially explicit model to examine the causes of sprawl and its
socioeconomic consequences.

Not reporting on this Outcome for this Annual Report

Outcome #4

1. Outcome Measures

(4) Increase our understanding of the impacts of land use changes on water
quality and ecosystems by examining land-use policies at the national scale,
using land cover and land use maps, and spatially-explicit policy simulations.
A key advance in this research will be to estimate the effects of land-use
changes on populations of different wildlife species.

2. Associated Institution Types

*1862 Research

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 0 5

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

It is important to understand how land use policies can impact intended, or unintended, consequences, such as
wildlife conservation or carbon sequestration.

What has been done

A study, completed in cooperation with a multidisciplinary team, analyzed different scenarios of paying landowners
to take land out of production and the effect on species conservation and carbon sequestration. The researchers
created five scenarios with different types of land conservation models and then applied three different budget to
each scenario.

Results

The study concluded that carbon sequestration is maximized when landowners restore forests. Species
conservation, on the other hand, benefits when landowners restore rare habitats. Carbon sequestration and
species conservation in the Willamette Valley are not generally compatible.

4. Associated Knowledge Areas

KA Code Knowledge Area
605 Natural Resource and Environmental Economics

V(H). Planned Program (External Factors)

External factors which affected outcomes

Report Date
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Natural Disasters (drought,weather extremes,etc.)

Economy

Appropriations changes

Public Policy changes

Government Regulations

Competing Public priorities

Competing Programmatic Challenges

Populations changes (immigration,new cultural groupings,etc.)

Brief Explanation

{No Data Entered}

V(I). Planned Program (Evaluation Studies and Data Collection)

1. Evaluation Studies Planned

After Only (post program)

Retrospective (post program)

During (during program)

Case Study

Comparisons between program participants (individuals,group,organizations) and non-participants

Comparisons between different groups of individuals or program participants experiencing different levels
of program intensity.

Evaluation Results
{No Data Entered}

Key Items of Evaluation
{No Data Entered}

Report Date

11/09/2009
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Program #4
V(A). Planned Program (Summary)
1. Name of the Planned Program

Biological Control of Pests Affecting Plants

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA Knowledae Area %1862 %1890 %1862 %1890
Code 9 Extension Extension Research Research
215 Biological Control of Pests Affecting Plants 100%
Total 100%
V(C). Planned Program (Inputs)
1. Actual amount of professional FTE/SYs expended this Program
Year: 2008 Extension Research
1862 1890 1862 1890
Plan 0.0 0.0 4.2 0.0
Actual 0.0 0.0 26 0.0
2. Actual dollars expended in this Program (includes Carryover Funds from previous years)
Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
0 0 155089 0
1862 Matching 1890 Matching 1862 Matching 1890 Matching
0 0 705908 0
1862 All Other 1890 All Other 1862 All Other 1890 All Other
0 0 175346 0

V(D). Planned Program (Activity)

1. Brief description of the Activity

- Conduct Research Experiments.

- Develop Products, Curriculum, Resources.

- Provide Training.

2. Brief description of the target audience
The target audiences include growers, crop consultants, extension faculty and researchers in the fruit and wheat
industry; and ecologists, economists, and managers concerned with invasive species.

Report Date

11/09/2009
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V(E). Planned Program (Outputs)

1. Standard output measures

Target for the number of persons (contacts) reached through direct and indirect contact methods
Direct Contacts Indirect Contacts Direct Contacts Indirect Contacts
Adults Adults Youth Youth
Year Target Target Target Target
Plan 1100 1000 10 0
2008 600 600 20 0
2. Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted
Year Target
Plan: O
2008 : 0
Patents listed
3. Publications (Standard General Output Measure)
Number of Peer Reviewed Publications
Extension Research Total
Plan 0 3
2008 24 9 33

V(F). State Defined Outputs

Output Target
Output #1
Output Measure

® SCHOLARLY excellence in referred articles, book chapters, and books; participation on professional boards and
panels, as well as science panels.
Year Target Actual
2008 5 33

Output #2
Output Measure

® PROVIDE ADDITIONAL UNDERSTANDING FOR PLANT AND ANIMAL PROTECTION FROM DISEASES AND

PESTS - Determine control of fire blight of pear and apple with the use of avirulent pathogens, including whether
they induce defense responses in the host - Determine the risk of movement of the fire blight pathogen with
mature symptomless pear fruit. - Determine when rust spores are first released in spring and the minimum
environmental requirements for infection of leaves. - Understand the potential impact of the introduced pathogen,
blackberry rust, in the Pacific Northwest region and evaluate chemical control programs for susceptible cultivars.
- - Reduce harm from invasive plant species like ragwort or purple loosestrife, through biological control - -
Determine if host abundance, heterogeneity, and spatial structure influence the spatiotemporal spread of
disease. - Determine if increased focus size speeds the onset of velocity increase over time. - Determine if
disease spread and effects of landscape variables are similar at different spatial scales. - Determine which host
variables (abundance, heterogeneity, or spatial structure) need to be included in models to make predictions
about disease risks, and to determine the relative importance of each to disease spread.

Year Target Actual

2008 15 27
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

O No. OUTCOME NAME
1 | Genetic studies
* Determine susceptibility of blackberry germplasm,
* Compare the genotypes of P. violaceum present in the Pacific Northwest to the genotypes in other regions.
2 | Models:
* Develop weather-based models that indicate when spores are first released in spring and the minimum
environmental requirements for infection of leaves.
® Compare chemical control programs for susceptible cultivars for economic feasibility
* Determine which host variables (abundance, heterogeneity, or spatial structure) need to be included in
models to make predictions about disease risks, and to determine the relative importance of each to disease
spread. .
3 | Best Practices ...5%l/yr Increase learning, awareness, knowledge, skills, motivations, conformity to codes of best
practices related to use of biological control to combat invasive plant specie
4 | Improved technologies and practices Develop technologies that enhance the ability of the U.S pear and apple
industry to suppress this disease. Develop economical chemical control programs for susceptible cultivars
Develop novel control approaches to other diseases of plants. Changes in behavior, practices, decision-making,
policies with respect to invasive species and biological control. Develop epidemic modeling at large scales
5 | In the long term:
* Risk management of fire blight pathogen could lead to larger export markets for U.S. grown pears.
® Pest impacts on social, economic, environmental, and civic conditions are continuously updated and
published in collaboration with ecologists, economists, manager
* Provide more sustainable approaches for managing plant disease.
Report Date 11/09/2009
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Outcome #1

1. Outcome Measures
Genetic studies

* Determine susceptibility of blackberry germplasm,
* Compare the genotypes of P. violaceum present in the Pacific Northwest to
the genotypes in other regions.

2. Associated Institution Types

*1862 Research

3a. Outcome Type:
Change in Knowledge Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 2 2

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

The blackberry rust pathogen, Phragmidium violaceum, was first observed in Oregon in spring 2005 where it was
observed on both weedy Rubus armeniacus and on commercially cultivated Rubus laciniatus, of which several
plantings were impacted severely.

What has been done

All five spore stages were observed over the course of the growing season with no asexual perrenation of the
pathogen evident in the disease cycle. In subsequent studies, we observed that teliospore germination and
infection by basidiospores occurred mostly during April, and over three years of observation, the relative
intensity/success of this phase appeared to greatly influence epidemic severity during the summer. Over three
seasons, field experiments were conducted at two locations in western Oregon to evaluate appropriate timing and
application intervals of fungicides. In 2006-2008, one to two fungicides treatments provided excellent control of
blackberry rust. In 2007-2008, lime sulfur applied as a delayed dormant (early April) provided good suppression of
initial infection.

Results

P. violaceum was identified on blackberries west of the Cascade Mountains from Santa Cruz, CA to the Canadian
Border below 2000 feet in elevation. Protocols for AFLP analysis were developed and preliminary data indicates
that there is considerable genetic diversity among isolates across states indicating that multiple introductions or
rapid genetic change have occurred. AFLP analysis of 200 isolates from CA, WA, OR, Australia is currently being
conducted.

4. Associated Knowledge Areas

KA Code Knowledge Area
215 Biological Control of Pests Affecting Plants

Outcome #2

1. Outcome Measures
Models:
* Develop weather-based models that indicate when spores are first released
in spring and the minimum environmental requirements for infection of
leaves.
* Compare chemical control programs for susceptible cultivars for economic
feasibility
* Determine which host variables (abundance, heterogeneity, or spatial

structure) need to be included in models to make predictions about disease
risks, and to determine the relative importance of each to disease spread. .
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2. Associated Institution Types

*1862 Research

3a. Outcome Type:
Change in Knowledge Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 3 11

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Understanding epidemic spread of wheat stripe rust has enabled a new, alternative theory to be developed which is
relevant to many long-distance, aerially dispersed pathogens over a very wide range of spatial scale up to the
continental level. This new model, which fits data sets of established diseases, is applicable to diseases in plants,
animals and humans, as well as to the ecology of invasive species.

What has been done

Two large field experiments with wheat stripe rust, incorporating 30 ha. of plots, were conducted to test these
effects. These experiments have been successfully completed over three seasons. Disease severity levels were
collected over multiple distances from the inoculation sites and on multiple dates during the season. Preliminary
data analyses have been conducted for the three seasons of data. The fourth season will be established in fall of
2008.

Results

Our model of accelerating epidemic velocity predicts that location of the epidemic front will approximately double
per unit time used to measure initial velocity and that a plot of velocity versus distance will have a slope of
approximately 1/2 regardless of epidemic speed. This model has provided a good fit to experimental data for wheat
stripe rust regardless of year, location,degree of host heterogeneity, or direction relative to predominant wind. The
scale-invariance of the inverse square law allowed us to then scale-up by five orders of magnitude to describe the
continental-scale spread of epidemics of a diversity of diseases: potato late blight, wheat stem rust, southern corn
leaf blight, West Nile virus, and avian bird flu strain HSN1. Our model provided a good fit to all of these data sets.
Our model seems to work well whenever the pathogen's dispersal kerenel is dominated by simple dilution and
there is potential for signficant long-distance dispersal. The model predicts very different outcomes than the classic
traveling wave model, which has been the primary model for describing epidemic spread in the past. Our work is
contributing to development of common models and concepts between plant disease and the epidemiology of
humans and other animals. The work also may have relevance to the ecology of invasive species of other sorts, in
addition to that of pathogens.

4. Associated Knowledge Areas
KA Code Knowledge Area
215 Biological Control of Pests Affecting Plants

Outcome #3

1. Outcome Measures
Best Practices ...5%/yr Increase learning, awareness, knowledge, skills,
motivations, conformity to codes of best practices related to use of biological
control to combat invasive plant specie

2. Associated Institution Types

*1862 Research
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3a. Outcome Type:
Change in Knowledge Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 5 7

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Invasive species are becoming an increasing problem, threatening our economy and environment, and can have
severe, adverse environmental impacts on ecosystems.

What has been done

Research identified and exploited weed and pest vulnerabilities using targeted disruption of their life and analyzed
causes and consequences of wide variation in state noxious weed regulations. The faculty conducted non-formal
education at stakeholder conferences, performed analyses and made recommendations on invasive species for
policy and decision makers in both governmental and nongovernmental organizations. Understanding the biology
and environmental impacts of invasive plant species has shown that control strategies can exploit weed/pest
vulnerabilities to disrupt life cycles.

Results

New knowledge is enabling discussion and transformation of policies and regulations governing new species
introductions at state, and national level for the U.S. and other countries. There is evidence of increased awareness
of invasive species issues shown by more frequent discussions in the popular media.

4. Associated Knowledge Areas
KA Code Knowledge Area
215 Biological Control of Pests Affecting Plants

Outcome #4

1. Outcome Measures
Improved technologies and practices Develop technologies that enhance the
ability of the U.S pear and apple industry to suppress this disease. Develop
economical chemical control programs for susceptible cultivars Develop
novel control approaches to other diseases of plants. Changes in behavior,
practices, decision-making, policies with respect to invasive species and
biological control. Develop epidemic modeling at large scales

2. Associated Institution Types

*1862 Research

3a. Outcome Type:
Change in Action Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 1 4

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Export of winter pears grown in the Pacific Northwest into countries where fire blight does not occur is restricted by
phytosanitary concerns over the possible contamination of fruit with the fire blight bacterium, Erwinia amylovora.
Similar concerns have been applied to apples.

What has been done
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From our study, we concluded that epiphytic E. amylovora shows similar survival characteristics on both pear and
apple fruit, this pathogen is not an endophytic within mature symptomless pear fruit, its presence is exceptionally
rare on commercially-produced fruit, and that epiphytic survival of E. amylovora through a postharvest chilling
period is unlikely given the unrealistically high population size required for persistence.

Results

Biological and chemical methods of fire blight suppression appear to be complementary, and consequently, an
integrated strategy consisting of a biological control agent sprayed in early and near full-bloom, followed by
oxytetracycline treatment at late bloom improves disease control with a reduced number of antibiotic applications.
Also, research, risk assessment analyses and trade resolution proceedings have concluded that introduction and
successful establishment of E. amylovora into a new geographic region via commercial shipments of apple fruit is
very unlikely. With both crops, the risk is extremely low. These results will be used in trade negotiations to further
open foreign markets for U.S. grown pear fruit.

4. Associated Knowledge Areas

KA Code Knowledge Area
215 Biological Control of Pests Affecting Plants

Outcome #5

1. Outcome Measures
In the long term:
* Risk management of fire blight pathogen could lead to larger export
markets for U.S. grown pears.
® Pest impacts on social, economic, environmental, and civic conditions are
continuously updated and published in collaboration with ecologists,
economists, manager

* Provide more sustainable approaches for managing plant disease.

2. Associated Institution Types

*1862 Research

3a. Outcome Type:
Change in Condition Outcome Measure

3b. Quantitative Outcome

Year Quantitative Target Actual

2008 0 2

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Fruit production in Oregon is worth several hundred million per year. A commonality among fruit commodities
grown in western Oregon is that all are susceptible to infectious diseases caused by fungal and bacterial
pathogens.

What has been done

The ability to cause disease via a functional type Il secretion system is apparently the reason that the fire blight
pathogen, E. amylovora, shows special abilities as an epiphyte on the stigmas of rosaceous plants relative to
bacteria that do not possess this ability (e.g., avirulent strains of E. amylovora). This may explain why it has been
difficult to select biological agents that can achieve more than the typical 40 to 60% suppression of floral infection in
pathogen-inoculated field trails. Nonetheless, integrated biological and chemical control shows great promise. We
speculated that the two-pronged approach reduces pathogen establishment, then suppresses pathogen growth
rate, which allows flowers to progress through their natural developmental stages from highly susceptible to less
susceptible before the pathogen attains a sufficient population size for infection. Also, we determined that epiphytic
E. amylovora pathogen is not an endophytic within mature symptomless pear fruit, its presence is exceptionally rare
on commercially-produced fruit, and that epiphytic survival of E. amylovora through a postharvest chilling period is
unlikely given the unrealistically high population size required for persistence.
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Results

Several biological products have been registered in the last few years; the U.S. pear and apple industry is in the

process of adopting this control strategy. Further, the potential for successful establishment of E. amylovora into

disease-free environments via the importation of fresh winter pear fruit is no greater than that predicted for apple;
with both crops, the risk is extremely low. These results will be used in trade negotiation to further open foreign

markets for U.S.-grown pear fruit.
4. Associated Knowledge Areas

KA Code Knowledge Area
215 Biological Control of Pests Affecting Plants

V(H). Planned Program (External Factors)

External factors which affected outcomes

e Natural Disasters (drought,weather extremes,etc.)

Economy
Appropriations changes
Public Policy changes
Government Regulations
Competing Public priorities
Competing Programmatic Challenges

Brief Explanation

V(l). Planned Program (Evaluation Studies and Data Collection)

1. Evaluation Studies Planned
[

Evaluation Results

Key Items of Evaluation

Report Date 11/09/2009
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Program #5
V(A). Planned Program (Summary)

1. Name of the Planned Program

Managing Marine Resources for Sustainable Systems

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA Knowledae Area %1862 %1890 %1862 %1890
Code 9 Extension Extension Research Research
135 Aquatic and Terrestrial Wildlife 50% 50%
302 Nutrient Utilization in Animals 5% 5%
303 Genetic Improvement of Animals 10% 10%
311 Animal Diseases 15% 15%
604 Marketing and Distribution Practices 10% 10%
605 Natural Resource and Environmental Economics 10% 10%
Total 100% 100%
V(C). Planned Program (Inputs)
1. Actual amount of professional FTE/SYs expended this Program
Year: 2008 Extension Research
1862 1890 1862 1890
Plan 0.0 0.0 9.5 0.0
Actual 0.2 0.0 3.4 0.0
2. Actual dollars expended in this Program (includes C